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Experience with FRP

ÅMore than 20 years using FRP:

Å!ÓÔÁÌÄÉȭÓ ÕÓÅ ÏÆ &20ȟ ÈÁÓ ÂÅÅÎ ÐÒÅÄÏÍÉÎÁÔÅÌÙ ÆÏÒ 
mechanized tunneling, and NATM works.

!ÓÔÁÌÄÉȭÓRecentProjects usingFRP

Metro Copenhagen,Phase 1 & 
2 - Denmark

Metro Milan Line 5 Bignami -
Garibaldi, Italy

Metro Brescia. Italy Metro Naples Line 1, Piscinola 
-Centro Direzionale, Italy

Metro Genoa, Italy Metro Rome Line C, Italy 
Phase 1 and Phase 2

Metro Milan Line 4, Italy Metro Warsaw, Poland 

Metro Milan Line 5, San Siro -
Garibaldi, Italy

Rome-Naples HSR, Italy
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FRP in Tunneling

Å5ÓÅ ÏÆ Ȭ3ÏÆÔ %ÙÅȭ ÉÎ 
breakthroughs of 
Tunnel Boring 
Machines (TBMs) in 
stations/shafts.

ÅUse of Glass FRP 
reinforcements for 
tunnel face 
strengthening in soft 
ground NATM tunnels 
works.
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FRP in Permanent Works

In recent years, the 
improvement in 
materials and testing 
have allowed FRP to 
make the jump from 
Ȭtemporary worksȭ ÔÏ 
Ȭpermanent worksȭȢ

üConcrete Tunnel 
Linings/Segments with FRP.

üLRT Track Beds -Mitigation 
of Stray Current Corrosion

üReinforced Concrete 
Structures in marine 
environments.

üReinforced Structures 
subject to harsh 
environment ɀcold weather 
climates.
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Concrete Tunnel Segments
Benefits of FRP
üLess reinforcements 

requirements due to reduced 
concrete cover.

üHigher durability -no issues 
with spalling caused by 
oxidization of steel rebar.

üHigher durability - no 
corrosions caused by stray 
currents from DC distribution 
lines, railway systems, 
substations, among other 
sources 

üNormal Concrete Mixes 
Designs-no specific 
requirements for specialized 
mixes and relevant testing
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Site Storage and Logistics

üTransportation and 
storage usually in 
containers ɀavoids 
mishandling of rebar 
and protection from 
direct sunlight.

üLight weight of FRP 
rebar make it easy to 
man handle all sizes 
and lengths minimizing 
H&S issues. 
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Construction Challenges

üLift of prefabricated 
FRP cages 

üSplicing of rebar to 
ensure safe lifting.

üConcrete issues due to 
light weight of rebar.

üNO FLAME ɀno heat 
sources allowed near 
FRP bars.

üFragility of rebar
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Construction Considerations
Procurement & Lead Time 

üProcurement must consider lead time for 
manufacturing and shipping. 

üDesign becomes critical 

üProcurement of additional quantities of FRP bars 
to ensure immediate replacements in case of 
damages on site. 

üQA/QC -additional verifications at manufacturing 
plant needed prior to shipment to mitigate risk of 
delays due to non compliances of materials 
arriving on site. 



FRP  for New Construction

Construction Considerations

Site Storage and Logistics

üAdditional Storage requirements needed on site

üSpecific lifting plans needed for large 
prefabricated cages.

üWeight of bars is ¼ of black steel, making it easy 
to handle and increases productivity rebar 
placing. 
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Construction Challenges
ÅTrained labor required to ensure correct fixing 

and minimize risk of damages and movement of 
reinforcements during concreting operations.

ÅSpecialized lifting plans required for 
prefabricated cages.

ÅSplicing of FRP bars complicated and time 
consuming. 
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Construction related issues
GFRP vs Black Steel
Advantages:

ÅReduced concrete cover requirements
ÅLabor Savings during Installation
ÅConcrete Properties less stringent

Disadvantages: 
ÅHigher Costs of Materials
ÅSpecific Storage and Site Logistics
ÅAdditional Contingency 1ÔÙȭÓrequired 
ÅSpecific lifting plans required
ÅQA/QC -additional verifications at manufacturing plant 
ÅRisk of movement of GFRP during concreting
ÅFragile ɀeasily damaged. Specialized training of labor.
ÅSplicing details for prefabricated cages
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Halls River Bridge

ÅSituated in Citrus County and consists of the replacement of the
existing. Thebridge section is a two 12ȭlanewidth, 8Ȭshoulderand 5ȭ
sidewalkin eachdirection.

ÅThe proposed bridge is being constructed using Composite Beams,
pre-stressed piles using carbon tendons and FRPreinforcement for
bridge deck.

ÅTwo-stage construction method is envisaged,partial demolition of
the existing bridge structure, construction of a portion of the new
bridge, demolition of the remainingexisting bridge structure and the
completion of the new bridge.
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PROJECT FEATURES
ÅFRP reinforcement for main 

deck slab
ÅHillman Composite Beams 

(HCB)
ÅCarbon FRP reinforcements 

and pre-ÓÔÒÅÓÓÉÎÇ ÆÏÒ ΣΪȱÐÉÌÅÓ
ÅPrecast concrete sheet piles 

with carbon FRP 
reinforcements and pre-
stressing
ÅPrecast concrete sheet piles 

with external FRP 
reinforcements and central 
steel pre-stressing tendons. 


